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(57) ABSTRACT

A tire inflation system including an axle housing and a
sealing ring disposed on the axle housing. The sealing ring
has a conduit formed therethrough. A hub is rotatably
disposed on the axle housing. The hub is disposed adjacent
the sealing ring and has a conduit formed therethrough
which is in fluid communication with a conduit formed
through a fastener engaged with the hub. The tire inflation
system also includes an inner rotary seal disposed between
the sealing ring and the hub and an outer rotary seal disposed
between the sealing ring and the hub. The conduit formed
through the hub is in fluid communication with the conduit
formed through the sealing ring through an area between the
inner rotary seal and the outer rotary seal. A bearing seal is
disposed between the hub and the axle housing and outboard
of the outer rotary seal.
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TIRE INFLATION SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is claiming the benefit, under 35 U.S.C.
119(e), of the provisional applications which were granted
Ser. No. 61/621,601 filed on Apr. 9, 2012, 61/653,482 filed
on May 31, 2012 and 61/790,349 filed on Mar. 15, 2013, the
entire disclosures of which are hereby incorporated by
reference.

BACKGROUND OF THE INVENTION

The invention relates to a tire inflation system for a
vehicle. More particularly, the invention relates to a tire
inflation system which utilizes a conduit formed through a
hub to communicate a pressurized fluid, such as air, to one
or more tires provided on a drive axle of the vehicle.

Tire inflation systems for vehicles are used to provide a
vehicle with the versatility to maneuver over differing
terrain types and to reduce maintenance requirements. For
example, a plurality of tires in fluid communication with a
tire inflation system may be at a pressure which can be
lowered to provide additional traction for the vehicle or
raised to reduce the rolling resistance and increase the fuel
efficiency of the vehicle. Additionally, utilizing a tire infla-
tion system may eliminate the need to periodically check
and adjust the pressure within each tire. However, tire
inflation systems are difficult to install on a drive axle due to
the increased complexities associated therewith, spacing
requirements, and associated costs.

Thus, it would be desirable to provide a tire inflation
system that includes one or more of the aforementioned
advantages and overcomes the aforementioned difficulties.

BRIEF SUMMARY OF THE INVENTION

A tire inflation system is provided.

In an embodiment, the tire inflation system comprises an
axle housing and a sealing ring. The sealing ring is disposed
on the axle housing and has a conduit formed therethrough.
The tire inflation system comprises a hub which is rotatably
disposed on the axle housing. The hub is disposed adjacent
the sealing ring and has a conduit formed therethrough
which is in fluid communication with a conduit formed
through a fastener engaged with the hub. The tire inflation
system also comprises an inner rotary seal disposed between
the sealing ring and the hub and an outer rotary seal disposed
between the sealing ring and the hub. The conduit formed
through the hub is in fluid communication with the conduit
formed through the sealing ring through an area between the
inner rotary seal and the outer rotary seal. Further, the tire
inflation system comprises a bearing seal which is disposed
between the hub and the axle housing and outboard of the
outer rotary seal.

In another embodiment, the tire inflation system com-
prises an axle housing and a sealing ring. The sealing ring is
disposed on the axle housing and has a conduit formed
therethrough. The tire inflation system comprises a hub
which is rotatably disposed on the axle housing. The hub is
disposed adjacent the sealing ring and has a conduit formed
therethrough which is in fluid communication with a conduit
formed through a fastener engaged with the hub. Further, the
tire inflation system comprises a tone ring which is attached
to an inboard end of the hub. The tire inflation system also
comprises an inner rotary seal which is disposed between the
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sealing ring and the hub and abuts the tone ring and an outer
rotary seal which is disposed between the sealing ring and
the hub and is spaced apart from the inner rotary seal. The
conduit formed through the hub is in fluid communication
with the conduit formed through the sealing ring through an
area between the inner rotary seal and the outer rotary seal.
Additionally, the tire inflation systems comprises a bearing
seal disposed between the hub and the axle housing and
outboard of the outer rotary seal and a vent formed in the
hub. The vent is in fluid communication with a space
provided between the bearing seal and the outer rotary seal.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The above, as well as other advantages of the process will
become readily apparent to those skilled in the art from the
following detailed description when considered in the light
of the accompanying drawings in which:

FIG. 1 depicts a front view of a drive axle assembly which
has a tire inflation system in accordance with the invention;

FIG. 2 depicts an end view of the drive axle assembly of
FIG. 1,

FIG. 3 depicts a cross-sectional view of a portion of the
drive axle of FIG. 1 along line 3-3 and illustrates an
embodiment of the tire inflation system in accordance with
the invention;

FIG. 4 depicts a cross-sectional view of a portion of the
drive axle of FIG. 1 along line 4-4 and illustrates another
embodiment of the tire inflation system in accordance with
the invention;

FIG. 5 depicts a cross-sectional view of a portion of the
drive axle of FIG. 1 along line 5-5 with portions of the hub
removed for the ease of depiction and illustrates a further
embodiment of the tire inflation system in accordance with
the invention;

FIG. 6 depicts a perspective view of an embodiment of a
sealing ring suitable for use in the various embodiments of
the tire inflation system;

FIG. 7 depicts a plan view of the sealing ring of FIG. 6;

FIG. 8 depicts a cross-sectional view of the sealing ring
taken along line 8-8;

FIG. 9 depicts a cross-sectional view of a portion of an
embodiment of an outer rotary seal for use in the various
embodiments of the tire inflation system;

FIG. 10 depicts a cross-sectional view of a portion of an
embodiment of an inner rotary seal for use in the various
embodiments of the tire inflation system;

FIG. 11 depicts an enlarged view of a portion of the tire
inflation system shown in FIG. 3 having portions of the
system removed for the ease of illustration; and

FIG. 12 depicts a perspective view of an embodiment of
atone ring suitable for use in the various embodiments of the
tire inflation system.

DETAILED DESCRIPTION OF THE
INVENTION

It is to be understood that the invention may assume
various alternative orientations and step sequences, except
where expressly specified to the contrary. It is also to be
understood that the specific devices, assemblies, systems
and processes illustrated in the attached drawings, and
described in the following specification are simply exem-
plary embodiments of the inventive concepts defined in the
appended claims. Hence, specific dimensions, directions or
other physical characteristics relating to the embodiments
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disclosed are not to be considered as limiting, unless the
claims expressly state otherwise.

Embodiments of a tire inflation system 20 are described
herein. The tire inflation system will be described in con-
nection for use with a vehicle (not depicted). It would be
understood by one of ordinary skill in the art that the various
embodiments of the tire inflation system described herein
may have applications to commercial and off-highway
vehicles. Furthermore, it would be understood by one of
ordinary skill in the art that these embodiments could have
industrial, locomotive, military and aerospace applications.

Embodiments of the tire inflation system 20, which here-
inafter may also be referred to as the “system”, are prefer-
ably used with a drive axle assembly 22 for the vehicle. An
embodiment of the drive axle assembly 22 suitable for use
with the tire inflation system 20 is best shown in FIGS. 1 and
2. However, it should be appreciated that the tire inflation
system may be used apart from a drive axle assembly. For
example, in certain embodiments (not depicted), the tire
inflation system may be used with a steer axle assembly.

As illustrated in best in FIGS. 3-5, the tire inflation system
20 comprises an axle housing 24. The axle housing 24 may
be formed unitarily or may comprise a plurality of compo-
nents coupled together. The axle housing 24 is a hollow
member into which an axle 26 is rotatably disposed through.
In an embodiment, the axle housing 24 comprises an outer
surface 28 which is of a stepped cylindrical shape and may
reduce in diameter towards an end 30.

The axle 26 is rotatably disposed in the axle housing 24
and is preferably a drive axle. The axle 26 includes a flanged
end 32. The flanged end 32 has a plurality of perforations 34
formed therethrough for coupling the axle 26 to a hub
assembly 36. Preferably, the axle 26 is coupled to the hub
assembly 36 with a plurality of threaded fasteners 38.
However, it should be understood that the axle 26 may be
coupled to the hub assembly 36 in any other conventional
manner.

The tire inflation system 20 comprises a sealing ring 40.
The sealing ring 40 and the hub assembly 36 are fitted to the
axle housing 24. The sealing ring 40 and the hub assembly
36 are disposed about the outer surface 28 of the axle
housing 24. Preferably, the sealing ring 40 is non-rotatably
disposed on the outer surface 28 of the axle housing 24.

As illustrated in FIGS. 6-8, the sealing ring 40 is an
annular member and is preferably metallic. The sealing ring
40 has an outer surface 42 and a conduit 44 formed there-
through. An inlet 46 of the conduit 44 is formed on an
inboard edge 48 of the sealing ring 40. Preferably, the inlet
is in fluid communication with a pump conduit 50 which is
in communication with a fluid pump (not depicted). As
illustrated in FIG. 3, the pump conduit 50 may extend
around a portion of the outer surface 28 of the axle housing
24. Referring to FIG. 5, an outlet 52 of the conduit 44 is
formed on the outer surface 42 of the sealing ring 40.

Referring back to FIGS. 7 and 8, the outer surface 42 of
the sealing ring 40 is of a general cylindrical shape. The
outer surface 42 may comprise a first diameter portion 54
and a second diameter portion 56. The first diameter portion
54 has a diameter which is of a length that is greater than that
of'the second diameter portion 56. The outer surface 42 may
also comprise a chamfered portion 58 attached to an out-
board end 60 of the sealing ring 40. On an opposite end 62,
a plate 64 is attached to the inboard edge 48 of the sealing
ring 40. The plate 64 is utilized to hold an anti-lock brake
sensor 66.

The sealing ring 40 also comprises an inner surface 68.
The inner surface 68 comprises a first diameter portion 70
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4

and a second diameter portion 72. The first diameter portion
70 has a diameter which is of a length that is greater than that
of the second diameter portion 72.

The hub assembly 36 comprises a hub 74. The hub 74 is
rotatably disposed on the axle housing 24. Referring back to
FIG. 3, the hub 74 is preferably rotatably disposed on the
axle housing 24 using bearings 76 disposed between the hub
74 and the axle housing 24. Preferably, the bearings 76 are
disposed about and engaged on the axle housing 24 before
an inner rotary seal 78 and an outer rotary seal 80 are
advanced during the manufacture of the system 20. Oper-
ating in this manner prevents misalignment of the seals 78,
80 on the sealing ring 40 during assembly.

The hub assembly 18 may be configured to hold a wheel
assembly (not depicted) which is coupled to the hub 74 using
a plurality of wheel studs 82. The hub 74 is also attached to
the axle 26 as mentioned hereinabove and drivingly engaged
therewith. The hub 74 is an annular member having an inner
surface 84, an outer surface 86, and a conduit 88 formed
therethrough.

As shown in FIG. 3, at least a portion of the inner surface
84 of the hub 74 has a stepped cylindrical shape. In this
embodiment and as shown best in FIG. 5, the inner surface
84 comprises one or more recesses 90, 92. The outer surface
86 defines a hub flange 94. The hub flange 94 engages the
wheel assembly and brake drum and is an annular protu-
berance having a plurality of perforations formed there-
through into which wheel studs 98 are disposed.

The conduit 88 is formed through the hub 26. The hub
conduit 88 includes an inlet 104 formed adjacent an inboard
end 106 of the hub 74. The inlet 104 of the hub conduit 88
is formed adjacent the inner rotary seal 78 and the outer
rotary seal 80. Preferably, the inlet 104 is formed in the inner
surface 84 of the hub 74 between the inner rotary seal 78 and
the outer rotary seal 80. An outlet 108 of the hub conduit 88
is formed adjacent the outboard end 110 of the hub 74. As
shown, a portion of the hub conduit 88 adjacent the outlet
108 has an increased diameter with respect to a remaining
portion of the hub conduit 88 and, preferably, has threads
formed therein for receiving a fastener 112, 112A such as,
for example, an axle bolt 112 or an axle stud 112A.

A bearing seal 114 is disposed between the hub 74 and the
axle housing 24. The bearing seal 114 may be formed from
a rubber material and may include at least one reinforcing
member provided therein. The bearing seal 114 militates
against lubricant used with the bearings 76 from contacting
the sealing ring 40, inner rotary seal 78, and outer rotary seal
80.

Preferably, the bearing seal 114 is disposed at a location
inboard from the bearings 76 and outboard of the outer
rotary seal 80. The bearing seal 114 is disposed on one of the
axle housing 24 and the hub 74 and is in sealing contact with
the remaining one of the axle housing 24 and the hub 74. In
an embodiment, the bearing seal 114 is attached to the inner
surface 84 of the hub 74. In this embodiment, the bearing
seal 114 rotates with the hub 74 and a sealing edge 116 of
the bearing seal 114 is in sealing contact with the outer
surface 28 of the axle housing 24.

Preferably, the inner rotary seal 78 is disposed between
the sealing ring 40 and the hub 74. As illustrated in FIG. 10,
the inner rotary seal 78 may be formed from a rubber
material and includes at least one reinforcing member 118
provided therein. The inner rotary seal 78 militates against
a pressurized fluid, such as air, used in the tire inflation
system 20 from exiting an area 120 between the inner rotary
seal 78 and the outer rotary seal 80.



US 9,446,637 B2

5

Referring back to FIG. 3, the inner rotary seal 78 is
disposed at a location inboard from the outer rotary seal 80
and outboard from a tone ring 122. The inner rotary seal 78
is disposed on one of the sealing ring 40 and the hub 74 and
is in sealing contact with the remaining one of the sealing
ring 40 and the hub 74. In an embodiment, the inner rotary
seal 78 is attached to the inner surface 84 of the hub 74. In
this embodiment, the inner rotary seal 78 rotates with the
hub 74 and a sealing edge 124 of the inner rotary seal 78 is
in sealing contact with the outer surface 42 of the sealing
ring 40. As best shown in FIG. 10, the inner rotary seal 78
also comprises a lip portion 126. The lip portion 126
contacts the outer surface 42 of the sealing ring 40 to militate
against dirt and/or other debris from getting past.

Referring back to FIG. 3, preferably, the outer rotary seal
80 is disposed between the hub 74 and the sealing ring 40.
As illustrated in FIG. 9, the outer rotary seal 80 may be
formed from a rubber material and includes at least one
reinforcing member 128 provided therein. The outer rotary
seal 80 militates against a pressurized fluid, such as air, used
in the tire inflation system 20 from entering the area between
the hub 74 and the axle housing 24 and exiting the area
between the inner rotary seal 78 and the outer rotary seal 80.

As illustrated in FIG. 3, the outer rotary seal 80 is
disposed at a location inboard from the bearing seal 114 and
outboard from the inner rotary seal 78. The outer rotary seal
80 is disposed on one of the sealing ring 40 and the hub 74
and is in sealing contact with the remaining one of the
sealing ring 40 and the hub 74. In an embodiment, the outer
rotary seal 80 is attached to the inner surface 84 of the hub
74. In this embodiment, the outer rotary seal 80 rotates with
the hub 74 and a sealing edge 130 of the outer rotary seal 80
is in sealing contact with the outer surface 42 of the sealing
ring 40.

Preferably, the inner rotary seal 78 and the outer rotary
seal 80 are spaced apart from one another and disposed
about the outer surface 42 of the sealing ring 40. The hub
conduit 88 is in fluid communication with the conduit 44
formed through the sealing ring 40 through the area 120
between the inner rotary seal 78 and the outer rotary seal 80.
In an embodiment, the inner rotary seal 78 is disposed about
the first diameter portion 54 and the outer rotary seal 80 is
disposed about the second diameter portion 56 of the sealing
ring 40. As the first diameter portion 54 is of a diameter
which is greater than that of the second diameter portion 56,
the inner rotary seal 78 is preferably of a diameter which is
of a length that is greater than that of a diameter of the outer
rotary seal 80. For example, in this embodiment, an inner
diameter of the inner rotary seal 78 is greater than an inner
diameter of the outer rotary seal 80. Additionally, the inner
rotary seal 78 and the outer rotary seal 80 may be disposed
in separate recesses 90, 92 formed in the inner surface 84 of
the hub 74.

A space 132 is provided between the bearing seal 114 and
the outer rotary seal 80. As shown in FIG. 5, a vent 134 may
be provided in the hub 74 which is in fluid communication
with space 132. The vent 134 is provided to allow air which
passes by the outer rotary seal 80 and lubricant which passes
by the bearing seal 114 to be removed from the space 132.
Removing air and lubricant from the space 132 helps to
prevent lubricant from entering the hub conduit 88 and
sealing ring conduit 44 and air from entering the axle
housing 24.

The vent 134 is circumferentially spaced apart from the
hub conduit 88 and positioned axially between the bearing
seal 114 and the outer rotary seal 80. The vent 134 may
comprise one or more conduits 136. Preferably, the vent 63
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comprises at least three conduits 136. The one or more vent
conduits 136 are formed in the hub 74 and extend from the
inner surface 84 to the outer surface 86 thereof. Each conduit
136 is in fluid communication with the space 132 on an end
138 and with the atmosphere on an opposite end 140.

As shown, in an embodiment, the one or more vent
conduits 136 may be oriented in a perpendicular relationship
with the axle housing 24. However, in other embodiments
(not depicted), the one or more vent conduits 136 are not
limited to being oriented in a perpendicular relationship with
the axle housing 24. For example, in an embodiment (not
depicted), the one or more vent conduits 136 are oriented in
an oblique relationship with the axle housing 24.

Referring now to FIGS. 3 and 4, the fastener 112, 112A
is engaged with the hub 74 and is hollow having a conduit
142, 142 A formed there through. The fastener conduit 142,
142A is in fluid communication with the conduit 88 formed
in the hub 74. The fastener 112, 112 A is disposed through the
flanged end 32 of the axle 26 such it is sealingly engaged
with the outlet 108 of the hub conduit 88. The fastener
conduit 142, 142A facilitates fluid communication between
the hub conduit 88 and a hose assembly (not shown).

In an embodiment which is shown in FIG. 3, the fastener
is an axle bolt 112. In this embodiment, a head portion 144
of the axle bolt 112 abuts the flanged end 32 of the axle 26.
The head portion 144 may have a hexagonal cross-sectional
shape. The axle bolt 112 has the conduit 142 formed
therethrough and an outer surface 146 which has a thread
148 formed thereon. The thread 148 formed in the outer
surface 146 of the axle bolt 112 engages the thread formed
in the portion of the hub conduit 88 adjacent the outboard
end 110 of the hub 74. A recess 150 having a thread formed
thereon is formed in the head portion 144 of the axle bolt
112.

In another embodiment which is shown in FIG. 4, the
fastener is an axle stud 112A. A head portion 144 A of the
axle stud 112A abuts the flanged end 32 of the axle 26. The
head portion 144A may have a cylindrical cross-sectional
shape. The axle stud 112A has the conduit 142A formed
there through and an outer surface 146A having a thread
148A formed thereon. The thread 148A formed in the outer
surface 146A of the axle stud 112A engages the thread
formed in the portion of the hub conduit 88 adjacent the
outboard end 110 of the hub 74.

In certain embodiments, the tire inflation system 20
comprises the tone ring 122. Tone rings are well known in
anti-lock braking systems. Utilizing the anti-lock braking
sensor 66 provided inboard of the tone ring 122, a vehicle
speed and/or a rotational rate can be determined. An exem-
plary tone ring 122 suitable for use in the tire inflation
system 20 is illustrated in FIG. 12. As illustrated, the tone
ring 122 may comprise a plurality of apertures 152 and be
generally ring-shaped. In this embodiment, the tone ring 122
comprises an inner diameter 154 which defines a major
aperture 156 and an outer diameter 158.

As shown in FIGS. 3, 4, and 5, the tone ring 122 is
attached to the outer surface 86 of the hub 74 at the inboard
end 106 thereof. Preferably, the tone ring 122 is press-fit
onto the hub 74 and is provided inboard of the inner rotary
seal 78 and the outer rotary seal 80. In an embodiment, the
tone ring 122 abuts the inner rotary seal 78. In this embodi-
ment, the tone ring 122 prevents the inner rotary seal 78
from moving axially inboard of the first diameter portion 54
of the outer surface 42 of the seal ring 40.

The hose assembly comprises a fitting (not depicted), a
hose (not depicted), and a valve fitting (not depicted). The
valve fitting is sealingly engaged with the fastener 112,
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112A. The valve fitting is in fluid communication with the
fastener 112, 112A via a conduit (not depicted) formed
through the hose and the fitting. The valve fitting is sealingly
engaged with a tire valve (not depicted).

In use, the tire inflation system 20 facilitates fluid com-
munication between the sealing ring conduit 44 and the hose
assembly. When a fluid is pumped into or a pressure is
applied to the sealing ring conduit 44, the fluid travels
through or the pressure is applied to the area 120 between
the inner rotary seal 78 and the outer rotary seal 80, the hub
conduit 88, the fastener conduit 142, 142A and the hose
assembly.

The pump (not depicted) is capable of pumping the fluid
into or applying a pressure to the hub conduit 88 and is
activated by a controller (not depicted) in response to a
pressure within a tire (not depicted) as determined by a
pressure sensor (not depicted) in communication with the
controller. Alternately, the pump may be activated manually
by an operator of the vehicle that the tire inflation system 20
is incorporated in, at periodic intervals to ensure each of the
tires is maintained at a desired pressure, in response to
changes in ambient temperature, or in response to changes
in terrain.

In accordance with the provisions of the patent statutes,
the present invention has been described in what is consid-
ered to represent its preferred embodiments. However, it
should be noted that the invention can be practiced other-
wise than as specifically illustrated and described without
departing from its spirit or scope.

What is claimed is:

1. A tire inflation system, comprising:

an axle housing;

a sealing ring disposed on the axle housing, the sealing
ring having a conduit formed therethrough;

a hub rotatably disposed on the axle housing, the hub
disposed adjacent the sealing ring and having a conduit
formed therethrough which is in fluid communication
with a conduit formed through a fastener engaged with
the hub;

an inner rotary seal disposed between the sealing ring and
the hub;

an outer rotary seal disposed between the sealing ring and
the hub, wherein the conduit formed through the hub is
in fluid communication with the conduit formed
through the sealing ring through an area between the
inner rotary seal and the outer rotary seal; and

a bearing seal disposed between the hub and the axle
housing and outboard of the outer rotary seal, wherein
the inner rotary seal is disposed in a first recess formed
in an inner surface of the hub, the outer rotary seal is
disposed in a second recess formed in the inner surface
of the hub, and the bearing seal is disposed in a third
recess formed in the inner surface of the hub.

2. The tire inflation system of claim 1, wherein the sealing

ring is non-rotatably disposed on the axle housing.

3. The tire inflation system of claim 1, wherein the inner
rotary seal and the outer rotary seal are spaced apart and
disposed in separate recesses formed in the inner surface of
the hub.

4. The tire inflation system of claim 1, wherein a space is
provided between the bearing seal and the outer rotary seal.

5. The tire inflation system of claim 1, further comprising
a vent formed in the hub, wherein the vent is in fluid
communication with a space provided between the bearing
seal and the outer rotary seal.
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6. The tire inflation system of claim 1, further comprising
a vent formed in the hub, wherein the vent comprises one or
more conduits which extend from the inner surface to the
outer surface of the hub.

7. The tire inflation system of claim 1, further comprising
a tone ring which abuts the inner rotary seal.

8. The tire inflation system of claim 1, wherein the inner
rotary seal is of a diameter which is greater than a diameter
of the outer rotary seal.

9. The tire inflation system of claim 1, wherein the bearing
seal is disposed inboard of bearings.

10. The tire inflation system of claim 1, wherein the
fastener is an axle bolt.

11. The tire inflation system of claim 1, wherein the
fastener is an axle stud.

12. The tire inflation system of claim 1, wherein the inner
rotary seal and outer rotary seal are each disposed on the
sealing ring and in separate recesses formed in the hub.

13. The tire inflation system of claim 1, wherein the
sealing ring comprises an outer surface which has a first
diameter portion, a second diameter portion and a chamfered
portion wherein the inner rotary seal is provided about the
first diameter portion, the outer rotary seal is provided about
the second diameter portion and the chamfered portion is
attached to an end of the sealing ring.

14. The tire inflation system of claim 5, wherein the vent
is circumferentially spaced apart from the conduit formed
through the hub.

15. The tire inflation system of claim 6, wherein the one
or more vent conduits are oriented in a perpendicular
relationship with the axle housing.

16. The tire inflation system of claim 6, wherein the vent
comprises three conduits.

17. The tire inflation system of claim 7, wherein the tone
ring is press fit to an inboard end of the hub.

18. The tire inflation system of claim 8, wherein the
diameter of the inner rotary seal which is greater than that of
the outer rotary seal is an inner diameter.

19. A tire inflation system, comprising:

an axle housing;

a sealing ring disposed on the axle housing, the sealing
ring having a conduit formed therethrough;

a hub rotatably disposed on the axle housing, the hub
disposed adjacent the sealing ring and having a conduit
formed therethrough which is in fluid communication
with a conduit formed through a fastener engaged with
the hub;

a tone ring attached to an inboard end of the hub;

an inner rotary seal disposed between the sealing ring and
the hub which abuts the tone ring;

an outer rotary seal disposed between the sealing ring and
the hub and spaced apart from the inner rotary seal,
wherein the conduit formed through the hub is in fluid
communication with the conduit formed through the
sealing ring through an area between the inner rotary
seal and the outer rotary seal;

a bearing seal disposed between the hub and the axle
housing and outboard of the outer rotary seal; and

a vent formed in the hub, wherein the vent is in fluid
communication with a space provided between the
bearing seal and the outer rotary seal.

20. The tire inflation system of claim 19, wherein the vent
comprises one or more conduits which are each circumfer-
entially spaced apart from the conduit formed through the
hub and oriented in a perpendicular relationship with the
axle housing.
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21. A tire inflation system, comprising:

a sealing ring non-rotatably disposed on an axle housing,
the sealing ring having an inlet and an outlet formed on
separate surfaces thereof and in fluid communication
via a conduit formed therethrough and an outer surface
comprising a first diameter portion and a second diam-
eter portion, wherein the first diameter portion has a
diameter which is of a length that is greater than that of
the second diameter portion;

an anti-lock brake sensor held by a plate attached to an
inboard edge of the sealing ring;

a hub rotatably disposed on the axle housing and adjacent
the sealing ring;

an inner rotary seal disposed between the sealing ring and
the hub; and an outer rotary seal spaced apart from the
inner rotary seal and disposed between the sealing ring
and the hub, wherein the outlet is in fluid communica-
tion with an area between the inner rotary seal and the
outer rotary seal.

22. The tire inflation system of claim 21, wherein the
inner rotary seal is provided about the first diameter portion
and the outer rotary seal is provided about the second
diameter portion.
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23. The tire inflation system of claim 21, wherein the
inner rotary seal and the outer rotary seal are each disposed
on the sealing ring and in separate recesses formed in an
inner surface of the hub.

24. The tire inflation system of claim 21, wherein the
sealing ring comprises an inner surface which has a first
diameter portion and a second diameter portion, the first
diameter portion having a diameter which is of a length that
is greater than that of the second diameter portion.

25. The tire inflation system of claim 21, wherein the inlet
is formed on an inboard edge and the outlet is formed on the
outer surface of the sealing ring.

26. The tire inflation system of claim 21, wherein the
outer surface also comprises a chamfered portion attached to
an end of the sealing ring.

27. The tire inflation system of claim 21, further com-
prising a pump conduit extending around a portion of the
axle housing and in fluid communication with the inlet.

28. The tire inflation system of claim 22, wherein the
inner rotary seal has a diameter which is of a length that is
greater than that of the outer rotary seal.

#* #* #* #* #*



